INTRODUCTION
Gastroesophageal reflux (GER) occurs in more than two-thirds of otherwise healthy infants and is the topic of discussion with pediatricians at one-quarter of all routine 6-month infant visits. 1, 2 In addition to seeking guidance from their pediatricians, parents often request evaluation by pediatric medical subspecialists. 3 It is, therefore, not surprising that strongly evidence-based guidelines incorporating state-of-the-art approaches to the evaluation and management of pediatric GER have been welcomed by both general pediatricians and pediatric medical subspecialists and surgical specialists. GER, defined as the passage of gastric contents into the esophagus, is distinguished from gastroesophageal reflux disease (GERD), which includes troublesome symptoms or complications associated with GER. 4 Differentiating between GER and GERD lies at the crux of the guidelines jointly developed by the North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition and the European Society for Pediatric Gastroenterology, Hepatology, and Nutrition. 4 These definitions have further been recognized as representing a global consensus. 5 Therefore, it is important that all practitioners who treat children with reflux-related disorders are able to identify and distinguish those children with GERD, who may benefit from further evaluation and treatment, from those with simple GER, in whom conservative recommendations are more appropriate.
GER is considered a normal physiologic process that occurs several times a day in healthy infants, children, and adults. GER is generally associated with transient relaxations of the lower esophageal sphincter independent of swallowing, which permits gastric contents to enter the esophagus. Episodes of GER in healthy adults tend to occur after meals, last less than 3 minutes, and cause few or no symptoms. 6 Less is known about the normal physiology of GER in infants and children, but regurgitation or spitting up, as the most visible symptom, is reported to occur daily in 50% of all infants. 7, 8 In both infants and children, reflux can also be associated with vomiting, defined as a forceful expulsion of gastric contents via a coordinated autonomic and voluntary motor response. Regurgitation and vomiting can be further differentiated from rumination, in which recently ingested food is effortlessly regurgitated into the mouth, masticated, and reswallowed. Rumination syndrome has been identified as a relatively rare clinical entity that involves the voluntary contraction of abdominal muscles. 9 In contrast, both regurgitation and vomiting can be considered common and often nonpathologic manifestations of GER.
Symptoms or conditions associated with GERD are classified by the practice guidelines as being either esophageal or extraesophageal. 4 Both classifications can be used to define the disease, which can be further characterized by findings of mucosal injury on upper endoscopy. Esophageal conditions include vomiting, poor weight gain, dysphagia, abdominal or substernal/retrosternal pain, and esophagitis. Extraesophageal conditions have been subclassified according to both established and proposed associations; established extraesophageal manifestations of GERD can include respiratory symptoms, including cough and laryngitis, as well as wheezing in infancy. 10, 11 Although older studies from the 1990s suggested that GERD may aggravate asthma, recent publications have suggested that the impact of GERD on asthma control is considerably less than previously thought. 10, [12] [13] [14] [15] [16] [17] [18] Other extraesophageal manifestations include dental erosions, and proposed associations include pharyngitis, sinusitis, and recurrent otitis media. Patients can be described clinically by their symptoms or by the endoscopic description of their esophageal mucosa. GERD-associated esophageal injuries and complications found on endoscopy include reflux esophagitis, less commonly peptic stricture, and rarely Barrett esophagus and adenocarcinoma.
Although the reported prevalence of GERD in patients of all ages worldwide is increasing, 5 GERD is nevertheless far less common than GER. Population-based studies suggest reflux disorders are not as common in Eastern Asia, where the prevalence is 8.5%, 19 compared with Western Europe and North America, where the current prevalence of GERD is estimated to be 10% to 20%. 20 New epidemiologic and genetic evidence suggests some heritability of GERD and its complications, including erosive esophagitis, Barrett esophagus, and esophageal adenocarcinoma. [21] [22] [23] A few pediatric populations at high risk of GERD have also been identified, including children with neurologic impairment, certain genetic disorders, and esophageal atresia 24, 25 ( Table 1 ). The prevalence of severe, chronic GERD is much higher in pediatric patients with these "GERD-promoting" conditions. These patients may be more prone to experiencing complications of severe GERD than patients who are otherwise healthy. 26 Population trends hypothesized to contribute to a general increase in the prevalence of GERD include global epidemics of both obesity and asthma. In some instances, GERD can be implicated as either the underlying etiology (ie, recurrent pneumonia in the premature infant exacerbated by GERD) or a direct repercussion (ie, obesity leading to GERD) of such conditions. In the great majority of cases, however, GERD and comorbidities are known to occur simultaneously in patients without a clear causal relationship.
CLINICAL FEATURES OF GERD
Troublesome symptoms or complications of pediatric GERD are associated with a number of typical clinical presentations in infants and children, depending on patient age 5 ( Table 2) . Reflux may occur commonly in preterm newborn infants but is generally nonacidic and improves with maturation. A full discussion of reflux in neonates and preterm infants is beyond the scope of this report.
Guidelines have distinguished between manifestations of GERD in full-term infants (younger than 1 year) from those in children older than 1 year and adolescents. Common symptoms of GERD in infants include regurgitation or vomiting associated with irritability, anorexia or feeding refusal, poor weight gain, dysphagia, presumably painful swallowing, and arching of the back during feedings. Relying on a symptom-based diagnosis of GERD can be difficult in the first year of life, especially because symptoms of GERD in infants do not always resolve with acid-suppression therapy. 5, 27 GERD in infants can also be associated with extraesophageal symptoms of coughing, choking, wheezing, or upper respiratory symptoms. 7 The incidence of GERD is reportedly lower in breastfed infants than in formula-fed infants. 27 In line with the natural history of regurgitation, GERD in infants is considered to have a peak incidence of approximately 50% at 4 months of age and then to decline to affect only 5% to 10% of infants at 12 months of age. 7, 8 Common symptoms of GERD in children 1 to 5 years of age include regurgitation, vomiting, abdominal pain, anorexia, and feeding refusal. 28 Generally, GERD causes troublesome symptoms without necessarily interfering with growth; however, children with clinically significant GERD or endoscopically diagnosed esophagitis may also develop an aversion to food, presumably because of a stimulusresponse association of eating with pain. This aversion, combined with feeding difficulties associated with repeated episodes of regurgitation, as well as potential and substantial nutrient losses resulting from emesis, may lead to poor weight gain or even malnutrition.
Older children and adolescents are most likely to resemble adults in their clinical presentation with GERD and to complain of heartburn, epigastric pain, chest pain, nocturnal pain, dysphagia, and sour burps. When eliciting a history in school-aged children with suspected GERD, it may be important to directly ask patients themselves about their symptoms rather than relying strongly on parent report. In 1 study, adolescents were significantly more likely than their parents to report themselves to be experiencing symptoms of sour burps or nausea. 1 Extraesophageal symptoms in older children and adolescents can include nocturnal cough, wheezing, recurrent pneumonia, sore throat, hoarseness, chronic sinusitis, laryngitis, or dental erosions. In a pediatric patient with GERD and dental erosions, the progression of tooth structure loss may be indicative that existing therapy for GERD is not effective. Conversely, stability of dental erosions is 1 measure of adequacy of GERD management.
DIAGNOSTIC STUDIES
For most pediatric patients, a history and physical examination in the absence of warning signs are sufficient to reliably diagnose uncomplicated GER in infants and initiate treatment strategies. Generally speaking, diagnostic testing is not necessary. The reliability of symptoms to make the clinical diagnosis of GERD is particularly high in adolescents, who often present with heartburn typical of adults. [29] [30] [31] Nevertheless, dedicating at least part of a clinical visit to obtaining a clinical history and performing a physical examination are also essential to exclude more worrisome diagnoses that can present with reflux or vomiting (Table 3) .
To date, no single symptom or cluster of symptoms can reliably be used to diagnose esophagitis or other complications of GERD in children or to FROM THE AMERICAN ACADEMY OF PEDIATRICS predict which patients are most likely to respond to therapy. 21 Nonetheless, a number of GERD symptom questionnaires have been validated and may be useful in the detection and surveillance of GERD in affected children of all ages. Kleinman et al
developed a questionnaire for infants that was validated for documentation and monitoring of parent-reported GERD symptoms. 25 Another questionnaire by Størdal et al 32 for pediatric patients 7 to 16 years of age compared favorably with results of pH monitoring. As yet another example, the GERD Symptom Questionnaire developed by Deal et al 33 appears valid for differentiating children with GERD from healthy controls but has not been compared with objective standards, such as pH monitoring or endoscopic findings.
The strategy of using diagnostic testing to diagnose GERD may also be fraught with complexity, because there is no single test that can rule it in or out. Instead, diagnostic tests must be used in a thoughtful and serial manner to document the presence of reflux of gastric contents in the esophagus, to detect complications, to establish a causal relationship between reflux and symptoms, to evaluate the efficacy of therapies, and to exclude other conditions. The diagnostic methods most commonly used to evaluate pediatric patients with GERD symptoms are upper gastrointestinal (GI) tract contrast radiography, esophageal pH and/or impedance monitoring, and upper endoscopy with esophageal biopsy. Upper GI tract series are useful to delineate anatomy and to occasionally document a motility disorder, whereas esophageal pH monitoring and intraluminal esophageal impedance represent tools to quantify GER. Upper endoscopy with esophageal biopsy represents the primary method to investigate the esophageal mucosa to both exclude other conditions that can cause GERD-like symptoms and evaluate for esophageal injury attributable to GERD. 4 
Upper GI Tract Series
Upper GI tract contrast radiography generally involves obtaining a series of fluoroscopic images of swallowed barium until the ligament of Treitz is visualized. According to the new guidelines, the routine performance of upper GI tract radiographic imaging to diagnose GER or GERD is not justified, 4 because upper GI tract series are too brief in duration to adequately rule out the occurrence of pathologic reflux, and the high frequency of nonpathologic reflux during the examination can encourage falsepositive diagnoses. Additionally, observation of the reflux of a barium column into the esophagus during GI tract contrast studies may not correlate with the severity of GERD or the degree of esophageal mucosal inflammation in patients with reflux esophagitis. It is recognized that upper GI tract series are useful in the evaluation of vomiting to screen for possible anatomic abnormalities of the upper GI tract. 4 For example, in infants with bilious vomiting, an upper GI tract series may be useful for evaluating for possible malrotation or duodenal web. Persistent, forceful vomiting in the first few months of life should be evaluated with pyloric ultrasonography to evaluate for possible pyloric stenosis. An upper GI tract series should be reserved if the results of the pyloric ultrasound are equivocal.
Esophageal pH Monitoring
Continuous intraluminal esophageal pH monitoring can be used to quantify the frequency and duration of esophageal acid exposure during a study period. The conventional definition of acid exposure in the esophagus is a pH <4.0, the pH most associated with a complaint of heartburn in adults. Esophageal pH metrics generally include an absolute number of reflux episodes detected during monitoring, the duration of reflux episodes detected, and the reflux index, which is calculated as the percentage of a study period during which esophageal pH is <4.0. Although esophageal pH monitoring may be useful for associating a temporal relationship between a symptom and acid reflux and to evaluate the efficacy of pharmacologic therapy on acid suppression, mounting evidence suggests poor reproducibility of pH testing, as well as a clear continuum between pH findings in physiologic GER and pathologic GERD. In turn, esophageal pH monitoring is losing value as a primary modality for diagnosing or managing pediatric GERD. 34 
Multichannel Intraluminal Impedance Monitoring
Multiple intraluminal impedance (MII) is an emerging technology for detecting the movement of both acidic and nonacidic fluids, solids, and air in the esophagus, thereby providing a more detailed picture of esophageal events than pH monitoring. 34 MII can be used to measure volume, speed, and physical length of both anterograde and retrograde esophageal boluses. Combined pH/MII testing is evolving into the test of choice to detect temporal relationships between specific symptoms and the reflux of both acid and nonacid gastric contents. In particular, MII has been used in recent years to investigate how GER and GERD correlate with apnea, cough, and behavioral symptoms. 35 According to the new guidelines, MII and pH electrodes can and should be combined on a single catheter. 4 
Gastroesophageal Scintigraphy
Gastroesophageal scintigraphy scans for reflux of 99m Tc-labeled solids or liquids into the esophagus or lungs after administration of the test material into the stomach. This nuclear scan evaluates postprandial reflux and can also quantitate gastric emptying; however, the lack of standardized techniques and age-specific normal values limits the usefulness of this test. Therefore, gastroesophageal scintigraphy is not recommended in the routine evaluation of pediatric patients with GER. 4
Endoscopy and Esophageal Biopsy
It is certainly preferable to pursue conservative measures for treating GERD in children before considering the use of more invasive testing. In particular, any diagnostic benefits of pursuing upper endoscopy in pediatric patients suspected of having GERD must also be weighed against minimal, but not entirely negligible, procedural and sedation risks. 36 Nevertheless, the performance of upper endoscopy allows direct visualization of the esophageal mucosa to determine the presence and severity of injury from the reflux of gastric contents into the esophagus. 26 Esophageal biopsies allow evaluation of the microscopic anatomy. 24 Upper endoscopy with esophageal biopsy may be useful to evaluate inflammation in the esophageal mucosa attributable to GERD and to exclude other associated conditions with symptoms that can mimic GERD, such as eosinophilic esophagitis. Recent data confirm that approximately 25% of infants younger than 1 year will have histologic evidence of esophageal inflammation. 37 This test is indicated in patients with GERD who fail to respond to pharmacologic therapy or as part of the initial management if symptoms of poor weight gain, unexplained anemia or fecal occult blood, recurrent pneumonia, or hematemesis exist.
Upper endoscopy may also be helpful in the assessment of other causes of abdominal pain and vomiting in pediatric patients, such as esophageal or antral webs, Crohn esophagitis, peptic ulcer, Helicobacter pylori infection, and infectious esophagitis. Erosive esophagitis is reported less often in infants and children with GERD than in adults with GERD; however, a normal endoscopic appearance of the esophageal mucosa in pediatric patients does not exclude histologic evidence of reflux esophagitis. 5, 8 Esophageal biopsy is beneficial in evaluating for conditions that may mimic symptoms of GERD, such as eosinophilic esophagitis, infectious esophagitis (Candida esophagitis or herpetic esophagitis), Crohn disease, or Barrett esophagus. 24 Because endoscopic findings correlate poorly with histologic testing in infants and children, performing esophageal biopsies during endoscopy is recommended for the evaluation of GERD in children. 4 
MANAGEMENT
The new guidelines describe several treatment options for treating children with GER and GERD. In particular, lifestyle changes are emphasized, because they can effectively minimize symptoms of both in infants and children. For patients who require medication, options include buffering agents, acid secretion suppressants, and promoters of gastric emptying and motility.
Finally, surgical approaches are reserved for children who have intractable symptoms unresponsive to medical therapy or who are at risk for life-threatening complications of GERD.
LIFESTYLE CHANGES

Lifestyle Modifications for Infants
Lifestyle changes to treat GERD in infants may involve a combination of feeding changes and positioning therapy. Modifying maternal diet if infants are breastfed, changing formulas, and reducing the feeding volume while increasing the frequency of feedings may be effective strategies to address GERD in many patients. In particular, the guidelines emphasize that milk protein allergy can cause a clinical presentation that mimics GERD in infants. Therefore, a 2-to 4week trial of a maternal exclusion diet that restricts at least milk and egg is recommended in breastfeeding infants with GERD symptoms, whereas an extensively hydrolyzed protein or amino acid-based formula may be appropriate in formula-fed infants. 4, 30 It is important to note that this recommendation applies to the subset of infants with complications of GER, and not "happy spitters."
In 1 study of formula-fed infants, GERD symptoms resolved in 24% of infants after a 2-week trial of changing to a protein hydrolysate formula thickened with 1 tablespoon rice cereal per ounce, avoiding overfeeding, avoiding seated and supine positions, and avoiding environmental tobacco smoke. 3 Feeding changes can also be recommended in breastfed infants, because it is well known that small amounts of cow milk protein ingested by the mother may be expressed in human milk. Indeed, several studies have found that breastfed infants may benefit from a maternal diet that restricts cow milk and eggs. 38, 39 The feeding management strategy that involves the use of thickened feedings, either by adding up to 1 tablespoon of dry rice cereal per 1 oz of formula 30 or changing to commercially thickened (added rice) formulas for full-term infants who are not cow milk protein intolerant, is recognized as a reasonable management strategy for otherwise healthy infants with both GER and GERD Q:2 . 4 On the other hand, all pediatric clinicians should be aware of a possible association between thickened feedings and necrotizing enterocolitis in preterm infants. 40 The Food and Drug Administration issued a warning regarding a common commercially available thickening agent in 2011, suggesting that "parents, caregivers and health care providers not... feed 'SimplyThick' to infants born before 37 weeks gestation who are currently receiving hospital care or have been discharged from the hospital in the past 30 days."
Thickened feedings appear to decrease observed regurgitation rather than the actual number of reflux episodes. Little is known about the effect of thickening formula on the natural history of infantile reflux or the potential allergenicity of commercial thickening agents. Excessive energy intake may occur with long-term use of feedings thickened with rice cereal or corn. To this point, it is important to realize that thickening a 20-kcal/oz infant formula with 1 tablespoon of rice cereal per ounce increases the energy density to 34 kcal/oz. Commercially available antiregurgitant formulae contain processed rice, corn, or potato starch; guar gum; or locust bean gum and may present an option that does not involve excess energy intake by infants when consumed in normal volumes. To date, there has been little investigation into any relationship between use of added rice cereal or antiregurgitant formulae and childhood obesity.
Lifestyle changes that may also benefit infants with GERD include keeping them in the completely upright position or even placing them prone. Indeed, a number of recent studies that used impedance and pH monitoring have confirmed older studies that used pH monitoring to demonstrate significantly less GER in infants in the flat prone position compared with the flat supine position. 41, 42 However, the guidelines are unequivocal that the risk of sudden infant death syndrome in sleeping infants outweighs the benefits of prone positioning in the management of GERD and, therefore, that prone positioning should be considered acceptable only if the infant is observed and awake. 4 Prone positioning is suggested to be beneficial in children older than 1 year with either GER or GERD, because the risk of sudden infant death syndrome is greatly decreased in older age groups.
Perceived and actual benefits of seated or semisupine positioning are also explored in the new guidelines. Semisupine positioning, particularly in an infant carrier or car seat, may exacerbate GER and should be avoided when possible, especially after feeding. 43 More recent data obtained with esophageal impedance-pH monitoring have confirmed that postprandial reflux occurs similarly when infants are in car seats as when they are supine but also suggests that being in a car seat for 2 hours after a feeding reduces reflux-related respiratory events. 44 
Lifestyle Modifications for Children and Adolescents
Lifestyle changes that may benefit GERD in older children and adolescents are more akin to recommendations made for adult patients, including the importance of weight loss in overweight patients, cessation of smoking, and avoiding alcohol use. Recommendations for conservatively managing GERD in older children and adolescents, likewise, may involve dietary modification and positioning changes, although the effectiveness of the latter as a treatment of GERD in older children has not been as well studied as in infants. In terms of dietary changes, older children and adolescents are advised to avoid caffeine, chocolate, alcohol, and spicy foods as potential symptom triggers. The guidelines also point out that 3 independent studies have demonstrated decreased reflux episodes with postprandial chewing of sugarless gum. [45] [46] [47] 
PHARMACOTHERAPEUTIC AGENTS FOR PEDIATRIC GERD
Several medications may be used to treat GERD in infants and children. The 2 major classes of pharmacologic agents for treatment of GERD are acid suppressants and prokinetic agents ( Table 4 ). Growing evidence that demonstrates the former to be more effective than the latter has led to an increased use of acid suppressants to manage suspected GERD in pediatric patients 4, 39 ; however, there is also significant concern for the overprescription of acid suppressants, particularly proton pump inhibitors (PPIs), and it is important to understand the new guidelines for medication indications.
Acid Suppressants
The main classes of acid suppressants are antacids, histamine-2 receptor antagonists (H2RAs), and PPIs. The principles of using these medications in the treatment of pediatric GERD are similar to those in adults, other than the need to prescribe weight-adjusted doses and the need to consider the form of the drug prescribed (ie, for ease of ingestion in infants and children). Dosage ranges for drugs commonly prescribed for pediatric patients with GERD are listed in Table 4 .
Antacids
Antacids are a class of medications that can be used to directly buffer gastric acid in the esophagus or stomach to reduce heartburn and ideally allow mucosal healing of esophagitis. There is limited historical evidence that on-demand use of antacids can lead to symptom relief in infants and children. 48 Instead, although antacids are generally seen as a relatively benign approach to treating pediatric GERD, it is important to recognize that they are not entirely without risk. Indeed, several studies link aluminum-containing preparations with aluminum toxicity and its complications in children. [49] [50] [51] Similarly, milk-alkali syndrome, a triad of hypercalcemia, alkalosis, and renal failure, has been described in children receiving calcium-containing preparations and adds to a note of caution. According to the new guidelines, chronic antacid therapy is generally not recommended in pediatrics for the treatment of GERD. 4 In addition, the safety and efficacy of surface protective agents, such as alginates or sucralfate, an aluminum-containing preparation, have not been adequately studied in the pediatric population. As such, no surface agent is currently recommended as independent treatment of severe symptoms of GERD or erosive esophagitis in children. 4
H2RAs
H2RAs represent a major class of medications that has completely revolutionized the treatment of GERD in children. H2RAs decrease the secretion of acid by inhibiting the histamine-2 receptor on the gastric parietal cell. Expert opinion suggests little clinical difference between the various formulations of H2RAs. Randomized placebo-controlled pediatric clinical trials have shown that cimetidine and nizatidine are superior to placebo for the treatment of erosive esophagitis in children. 52, 53 Pharmacokinetic studies in school-aged children suggest that gastric pH begins to increase within 30 minutes of administration of an H2RA and reaches peak plasma concentrations 2.5 hours after dosing. The acid-inhibiting effects of H2RAs last for approximately 6 hours, so H2RAs are quite effective if administered 2 or 3 times a day.
However, H2RAs inherently have some limitations. In particular, a fairly rapid tachyphylaxis can develop within 6 weeks of initiation of treatment, limiting its potential for long-term use. In addition, H2RAs have been shown to be less effective than PPIs in symptom relief and healing rates of erosive esophagitis. Although most of these downsides have been demonstrated most clearly in adults, they are also believed to affect children. It is also important to recognize that cimetidine has specifically been linked to an increased risk of liver disease and gynecomastia, and that these associations may be generalizable to other H2RAs.
PPIs
Most recently, PPIs have emerged as the most potent class of acid suppressants by repeatedly demonstrating superior efficacy compared with H2RAs. PPIs decrease acid secretion by inhibition of H + , K + -ATPase in the gastric parietal cell canaliculus. PPIs are uniquely able to inhibit meal-induced acid secretion and have a capacity to maintain gastric pH >4 for a longer period of time than H2RAs. These properties contribute to higher and faster healing rates for erosive esophagitis with PPI therapy compared with H2RA therapy. Finally, unlike H2RAs, the acid suppression ability of PPIs has not been observed to diminish with chronic use. The timing of dosing most PPIs is important for maximum efficacy. Both pediatricians and pediatric medical subspecialists must be diligent at educating their patients to administer PPIs, ideally, approximately 30 minutes before meals. 7 All clinicians should also recognize that the metabolism of PPIs is known to differ in children compared with adults, with a trend toward a shorter half-life, necessitating a higher per-kilogram dose to achieve a peak serum concentration and area under the curve similar to those in adults. 45 A fairly wide range of effective doses is evident in children. For example, an open-label study of omeprazole in children revealed an effective dosage range of 0.7 to 3.3 mg/kg daily, on the basis of improvement in clinical symptoms and the results of esophageal pH monitoring. 47 Lansoprazole, 0.7 to 3.0 mg/kg daily, improved GERD symptoms and healed all cases of erosive esophagitis in the treatment of 1-to 12-year-old children with GERD. 48 Other trials of PPI therapy support the efficacy of treatment of severe esophagitis and esophagitis refractory to H2RAs in children. 4, 45 As in adults, PPIs are considered safe and generally well tolerated with relatively few adverse effects. In terms of their long-term use, published studies have reported PPI use for up to 11 years in small numbers of children. 16 The Food and Drug Administration has approved a number of PPIs for use in pediatric patients in recent years, including omeprazole, lansoprazole, and esomeprazole for people 1 year and older and rabeprazole for people 12 years and older. Nonetheless, the new guidelines strike a note of caution when discussing the dramatic increase in past years in the number of PPI prescriptions written for pediatric patients, particularly infants, who may
FIGURE 1
Approach to the infant with recurrent regurgitation and vomiting.
be at increased risk of lower respiratory tract infections. [54] [55] [56] Overuse or misuse of PPIs in infants with reflux is a matter for great concern. Placebo-controlled trials in infants have not demonstrated superiority of PPIs over placebo for reduction in irritability. 57 Headaches, diarrhea, constipation, and nausea have been described as occurring in up to 14% of older children and adults prescribed PPIs. 25, 58 Although considered a benign histologic change, enterochromaffin cell hyperplasia has recently been demonstrated in up to 50% of children receiving PPIs for more than 2.5 years. 25 Finally, a growing body of evidence suggests that acid suppression, in general, with either H2RAs or PPIs, may be a risk factor for pediatric communityacquired pneumonia, gastroenteritis, candidemia, and necrotizing enterocolitis in preterm infants. 59, 60 Prokinetic Agents
Desired pharmacologic effects of prokinetic agents include improving contractility of the body of the esophagus, increasing lower esophageal sphincter pressure, and increasing the rate of gastric emptying. To date, efforts to design a prokinetic agent with benefits that outweigh adverse effects has proven difficult. Even metoclopramide, the most common prokinetic agent still available, recently received a black box warning regarding its adverse effects. Indeed, adverse effects have been reported in 11% to 34% of patients treated with metoclopramide, including drowsiness, restlessness, and extrapyramidal reactions. Although a meta-analysis of 7 randomized controlled trials of metoclopramide in patients younger than 2 years with GERD confirmed a decrease in GERD symptoms, it was clearly at the cost of such significant adverse effects. 61 Other drugs in this category include bethanechol, cisapride (no longer available commercially in the United States), baclofen, and erythromycin. Each works as a prokinetic by using a different mechanism. Nevertheless, after careful review, guidelines unequivocally state that there is insufficient evidence to support the routine use of any prokinetic agent for the treatment of GERD in infants or older children. 4
Surgery for Pediatric GERD
Several surgical procedures can be used to decrease GER disorders in children. Fundoplication, whereby the gastric fundus is wrapped around the distal esophagus, is most common and can be performed to prevent reflux by increasing baseline pressure of the lower esophageal sphincter, decreasing the number of transient lower esophageal sphincter relaxations, and increasing the length of the esophagus that is intra-abdominal to accentuate the angle of His and reduce a hiatal hernia, if indicated. 17, 56, 57 Total esophagogastric dissociation is another operative procedure that is rarely used after failed fundoplication.
FIGURE 2
Approach to the infant with recurrent regurgitation and weight loss Both procedures are associated with significant morbidity and do not reduce the risk of direct aspiration of oral contents. Careful patient selection is one of the keys to successful outcome. 17 Children who have failed pharmacologic treatment may be candidates for surgical therapy, as are children at severe risk of aspiration of their gastric contents. In most patients, if acid suppression with PPIs is ineffective, the accuracy of the diagnosis of GERD should be reassessed, because fundoplication may not produce optimum clinical results. Clinical conditions, such as cyclic vomiting, rumination, gastroparesis, and eosinophilic esophagitis, should be carefully ruled out before surgery, because they are likely to still cause symptoms after surgery. If antireflux surgery is pursued, the new guidelines also stress the importance of providing families with adequate counseling and education before the procedure so that they have a "realistic understanding of the potential complications…including symptom recurrence." 4
SUMMARY
The updated guidelines published in 2009 are particularly rich with descriptions of typical presentations of GERD across all pediatric age groups. 4 With an emphasis on evidence-based, best practice, they present a number of algorithms that can be of great use to both general pediatricians and pediatric medical subspecialists. The guidelines discuss the evaluation and management of recurrent regurgitation and vomiting in both infants and older children and the importance of distinguishing GERD from numerous other disorders. The figures shown demonstrate the recommended approaches for commonly encountered presentations of GERD in pediatric patients and are summarized here.
In the infant with uncomplicated recurrent regurgitation, it may be important to recognize physiologic GER that is effortless, painless, and not affecting growth (Fig 1) . In this situation, pediatricians should focus on minimal testing and conservative management. Overuse of medications in the so-called "happy spitter" should be avoided by all pediatric physicians. Instead, pediatricians are well served to diagnose GER and provide significant parental education, anticipatory guidance, and reassurance. In turn, they will provide high-value, highquality care without risk to their patients or unnecessary direct and indirect costs.
Pediatricians must also be able to recognize infants with recurrent re-gurgitation and troublesome symptoms of GERD (Fig 2) . The new guidelines emphasize weight loss as a crucial warning sign that should alter clinical management. Older children with heartburn may benefit from empirical treatment with PPIs (Fig 3) . In general, there is a paucity of studies in pediatrics that demonstrate the effectiveness of this approach. Instead, it is essential to carefully follow all patients empirically treated for GERD to ensure that they are improving, because there are many clinical conditions that may mimic its symptoms. It cannot be overemphasized that pediatric best practice involves both identifying children at risk for complications of GERD and reassuring parents of patients with physiologic GER who are not at risk for complications to avoid unnecessary 2-Part of sentence that reads "for otherwise healthy infants with both GER and GERD": Change to read "for otherwise healthy infants with either GER or GERD"?
3-Please verify that Figure 2 is complete. Table 3 title, part that reads "("Warning Signs" in Figures)": I see "Warning Signs" in only 1 of the figures.
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